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ABSTRACT 


Tests were conducted in the NASA/ARC Unitary Plan Wind Tunnels during 
April and May 1973, on an 0,.030-scale replica of the Space Shuttle Vehicle 
Configuration 2A. Aerodynamic loads data were obtained at Mach numbers 


from 0.6 to 3.5 


The investigation included Tests IA9A, B and C on the integrated 
(launch) configuration and Tests OALcA and C on the isolated orbiter (entry 
configuration). ‘The integrated vehicle was tested at angles of attack and 
sideslip from -8 degrees to +8 degrees, The isolated orbiter was tested 
at angles of attack from -15 degrees to +40 degrees and angles of sideslip 
from -10 degrees to +10 degrees as dictated by trajectory considerations. 
The effects of orbiter/external tank incidence angle and deflected control 
surfaces on aerodynamic loads were also investigated. 
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TNDEX OF DATA FIGURES (CONCLUDED) 


SCHEDULE OF COEFFICIENTS PLOTTED: 


(A) CN, CLM, CAF versus ALPHA 
CN versus CIM 


(B) CN, CIM, CA, CA versus ALPHA 
CN versus CIM— 


(Cc) CN, CIM, CAF versus ALPHA 
CIM versus CN 


(D\ CN, CIM, CA, CAF, CL, L/DF versus ALPHA 
CN versus CLM 
CL versus CDF 





et (z) CN, CIM, CA, CAF, CL, L/DF versus ALPHA 
A CIM versus CN 





(F) CY, CYN, CBL, CAF, CN, CLM vercus BETA 
CY versus CYN 


(G) CY, CYN, CBL, CA, CAF, CN, CLM versus BETA 
CY versus CYN 


(H) CY, CYN, CBL, CAF, ON, CLM versus BETA 
CYN versus CY 


(I) CY, CYN, CBL, CA, CAF, CN, CLM, CL versus BETA 
CY versus CYN 
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TNTLONUCTION 


The 0,030-nenle Aero Loads Space ohutble mode. was teatad in the 
Jnitery Plan Wind Tunnola at ARC atarting April ?, and continuing throurh 
Moy 17, 1973 as follows: 


TAQA 11-foot Transonic April ? to April 14, 1973 
OAL2A 11L-foot Transonic Apri 16 to April 29, 1973 
TA9C 8x7-foot Supersonic April °3 to May 1, 1973 
OALEC 8x7-foot Supersonic May 2 to May 8, 1973 

TA9B 9x7-foot Supersonic May 9 to May 17, 1973 


The testing was cenducted in all three legs of the Unitary Plan Wind 
Tunnels to obtain a Mach number range fron 0.6 to 3.5. Aerodynamic loads 
data were obtained for the ascent and entry configurations. The effects 
of control surface deflections were also investigated. 


This report consists of 3 volumes of force data and 15 volumes of 
pressure data for a total of 18 volumes arranged in the following manner: 





VOLUME NO. CONTENTS 
L TAQA force data 
2 TAOB and IA9C force data 
3 OAL2A and OAL2C force data 
mn IAQA plotted pressure data 
5 TAOB and IAIC plotted pressure data 
6 OAL2A and OA12C plotted pressure data 
( TAQA tabulated pressure data 


a) orbiter fuselage 
bj orbiter base 
c) upper MPS nozzle 


8 TAQA tabulated pressure data 
a) OMS nozzle 
b) body flap 
c) OMS pod outside 
a) lower wing surface 


9 TAQA tabulated pressure data 
upper wing surface 
left vertical tail surface 
right vertical tail surface 
APU inlet 
SRM booster base 
10 TAQA tabulated pressure data 
f SRM booster 


open ® 


b external tank 
ec) external tank base 
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INTRODUCTION (CONTELNUED ) 


TAQOB tabulatud preanurn data 


n) orbiter funalape 

b) orbitor bene 

e) upper MPS nesale 

d) OMS nezule 

a) body flap 

) OMS pod outolda 

¢) lowor wing ourtnec 
TAQB tubulated pressure datu 

u) upper wing surface 


externul tank 
external tank base 
TAIC tabulated pressure data 
(a) orbiter fuselage 
b) orbiter base 


bd) lets vertical tall surface 
e) right vertical tail surface 
dg) APU inlet 

e) SRM booster base 

f) SRM booster 

G 

h 


c) upper MPS nozule 
ad) OMS nozzle 
e) body flap 
f) OMS pod outside 
TAIC tabulated pressure data 
Lower wing surface 
upper wing surface 
Left vertical tail surface 
right vertical tail surface 
TAQC tabulated pressure date, 
APU inlet 
SRM booster base 
SRM booster 
external tank 
external tank base 
tabulated pressure date 
| orbiter fuselage 


aa40»& ef 


OALC 


orbiter base 
upper MPS nozzle 
OMS nozzle 

body flap 

OMS pod outuide 
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INTRODUCTION (CONCLUDED ) 


L7 OALZA tabulated pronsure dita 

na) jlewor wing, surfaen 

b) uppar wing surfnca | 

e) Loft vortienal tall surfneo 

d) rieht vortteal tall suritaes 

a) APU inlet 
18 OALPC tabuluted prosnure data 

All components 


el 


FS CR a a a i RT | | i al pda ee idig Saag 


— 


. ‘ 
woe Ee 


b 


i . 
“ “2 = - 
Sn ee renee anette amet ar ARNE sei EA Se ET RY 9 





| QT 





YMPOL 


Ch 
M 


~P 


7 


RN/t 
v 


oe € Ww RL 


SUBSCRIPTS 


gat arc 


NOMENCLATUR! 
enor 
CADBAC 
CYNON, HR EN ELON 
npend of nounds m/e, r/noe 
cy preveure eovtfbedenty (4° ne) /4 
MACII Mach uumbor; V/1 
PLE GSUPeE 4 N/m, pot 
yee dynunbie prescure j LJeev’ N/m* , pot 
Teves 
RN/ I, unit Reynoldy number; per My, per it 
velocLty} m/uee, {t/oee 
ALPHA angle of uttuck, degrees 
BETA ungle of sideslip, degrees 
Pol uyngle of yuw, degrees 
PHT angle of roll, degrees 
muss density; ke/m, sluge/tt> 
neference & C.G. Detinitions 
base pres; me, {te 
BREF wing span or reference span; M, ft 
center of gravity 
LREI reference Length or wing meun 
serodynumle chord; m, ft 
SREF wing eres or reference area) m°, fte 
MRP moment reference point 
XMRP moment reference point on X axis 
YMRP moment reference point on Y axis 
ZMRP moment reference point on Z uxis 
bace 
Toval 


stitie conditions 
totyl conditd ms 
free gtreuin 











L/D 


L/Dep 





SADSAC 
SYMBOL 
CA 
CY 


CAB 


CAF 


CIM 


CBL 


CL 
CD 
CDB 


CDF 


CY 


CIM 


CL 
cs 


L/D 


L/DF 


NOMENCLATURE (Continued ) 


Body -Axis System 


DEFINITION 


normal-foree cocfficiert; norm) Force 
q 


axialeforce coefficient; 2xtal Ts sor ce 
q 


side-force coefficient; pide force 
q 


pase-force coefficient; base force 


as 
“Ap (Pp = Po)/as 


forebody axial force coefficient, Cr - Cay 


pitching-morent coefficient; itching moment 
aS per 


yawing-moment coefficient; yewing ponent 
q 


rolling-moment coefficient; rolling monen® 
stp) 


Stability-Axis System 


lift coefficient; = 


drag coefficient; Seae 
q 


base-drag coefficient; bese nek 


forebody drag coefficient; Cp - Cy, 


side force 


qs 


side-force coefficient; 


pitching-moment coefficient; pitching moment 
1f REF 


yawing-moment coefficient; yawing moment 
qsb 


rolling-moment coefficient; rolling omer 


Lift-to-drag ratio; Cr/Cp 


lift to foreboiy drag ratio; Cr) Che 


23 








NOMENCLATURE: (CONTINUED ) 


ADDITIONS TO STANDARD LIST 


ee ee ee 


PLOT 
J SYMBOL SYMBOL DEFINITION 
3 4 dp RUDDER rudder, surface deflection angle, positive 
a deflection, trailing edge to the left; degrees. 
a be ELEVON elevon, surface deflection angle, positive 
a deflection, trailing edge down; degrees. 
mn Opp RUDFLR rudder flare, split rudder deflection angle, left 
oR split rudder trailing edge left and right split 
ae 


rudder trailing edge right, ép, = (427, + bpp )/2s 
positive deflection; degrees. 


ste ORBINC incidence angle between the orbiter and external 
tank, 1, =@, - 443 degrees. 

Bp BETAT angle of sideslip of external tank. 

Ar ALPHAT angle of attack of external tank. 

Lr LB Length of orbiter body; in. 

b> LT Length of external tank; in. 

ts LS length of SRM booster; in. ° 

fom LNM Lenrth of OMS nozzle, positive direction forward 
of exit plane; in. 

frp LNP length of MPS uozzlc, positive direction forward 
of exit plane; in. 

v/2 BW wing semi-span; in. 

by BV vertical tail span; in. 

x xX distunce from component nose; in. 





Na Y lateral distance from centerline; in. 
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PLOT 
SYMBOL 


x/LB 
x/LT 


Y/BW 


7,/ BV 





NOMENCLATURE (CONCLUDED ) 


DEFINITION 


vertical distance measured from W.L. 500 (vertical 
tail reference root chord); in. — 


local wing chord; in. 

local vertical tail chord; in. 

Longitudinal position/orbiter body length. 
longitudinal position/external tank length. 
longitudinal position/booster length. 
longitudinal position/OMS nozzle length. 
longitudinal position/MPS nozzle length. 

local chordwise position/local wing chord length. 


local chordwise position/local vertical tail 
chord length. 


local spanwise position/wing semi -span. 


local spanwise position/vertical tail span. 
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CONFICURATIONS INVESTIGATED 


The 0,030-scale aero loads model was a replica of the Spoce Shuttle 
Vehicle PA. It consisted of four major components: the orbiter, the 
external oxygen and hydrogen tank (BT) and two solid rocket boosters (SRB). 


On the ascent configuration, the orbiter was strut mounted from the 
ET on a Tusk Corporation MK XVI 2.5-inch diameter internal balance. The 
left SRB was strut mounted from the ET on a Task Corporation MK XXII 1.5- 
inch diameter internal balance. No attempt was made to simulate actual 
inter-attachments. The ET was sting mounted to the tunnel model support 
system on a Task Corporation 4.0-inch diameter internal balance. The 
right SRB was strut mounted symetrically to the left side, but did not 
contain a balance. ‘The orbiter configuration, designated as Ona, con- 


sisted of BLOC5D7W87V5R5M3F4. 


The entry configuration consisted of the isolated orbiter, sting 
mounted to the tunnel model support system on a Task Corporation MK XXA 
2.5-inch diameter internal balance. Midway through the OA1L@C test, the 
MK XXA balance was damaged and was replaced by the MK XXB for the high 
angles of attack. The orbiter was provided with deflectable elevons by 
means of interchangeable brackets, deflectable rudder by means of a pin- 
indexed hinge, and interchangeable rudders to obtain different speed 
brake flare angles. The main propulsion system engines were removed dur- 
ing entry configuration testing to provide sting clearance. A cover 
plate was provided for the strut clearance hole. 


The orbiter was instrumented with 374 pressure orifices on the left 
wing, left side of the fuselage, vertical tail, left OMS pod and engine, 
left and upper MPS engine and the base, The pressures were measured 
using eleven Scanivalve, Inc., S-type valve modules mounted internally 
(a five and a six gang unit), When tested in the entry configuration, 
the MPS pressures were not available for measurement. 


The left side of the ET was instrumented with 136 pressure orifices. 
These pressures were measured by means ot 7 Scanivalve, Inc., S-type 
valve modules configured as one unit of 6 modules and one single. These 
valves were mounted internally in the tank. The left SRB had one gang 
of six S-type modules to measure 10: pressures. The right SRB was not 
instrumented. The pressure transducers used in the valve modules were 
Statham PM 131 TC differential pressure transducers, with ranges of +10 
psid, +12.5 psid and 415 psid. Reference and calibration pressures were 
mensured by the ARC micro manometers. 


Some modifications were made to the model at the test site : rior to 
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CONFIGURATIONS INVESTIGATED (CONTINUED ) 


ee testing. These were as follows: 


1. he forward tip of the ET containing the retro rocket package 
(Reference NR Drawing VL78-000018) was replaced with a flush 
0.90 inch radius nose (Model scale), The new nose had five 
pressure taps; one in the nose and four more aft of the nose 
on the vertical and horizontal axis on a 0.315 inch radius. 


2, ‘The BT balance cavity was enlarged by one inch on the diameter 
(from 5 inches to 6 inches) to provide clearance for cable 
routing and eliminate balance interference, 


a4 3, The clearances around both the orbiter and the SRB struts were 
opened to approximately 1/8 inch to prevent interference. 


4h. An alternate rudder hinge pin was provided to give a rudder 
deflection of +15 degrees. 


Before and during the tests various model discrepancies developed 
or were discovered. These were generally minor and had only a negligible, 
if uny, effect on the data. Significant discrepancies are noted below: 


1. Pressure orifices P171 and P1/3 on the OMS pod base were 
omitted. 


2, During the test certain pressure taps developed leaks or 
became plugged. Data from these taps are questionable and 
should be used with caution. Difficulties in checking may 
have resulted in erroneous indications of ‘leakage. Repairs 
were made to correct leaking or plugged pressure instrumenta- 
tion, whenever possible, as the test progressed. The follow- 
ing list gives those taps thet were indicated as bad on the 
various leak and response checks: 


ARC Facility Run Nos. Orifice numbers with questionar’e pressure 





data ~ 
11! 2h 72, 163, 427 | 
5-118 31, 100, 123, 163, 201, 427 


119-160 16, 98, 101, 107, 333, 427 


161-170 16, 98, 101, 107, 333, 4e7 + 306, 307, 
327, 328, 336, 337, 356, 357, 319 
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CONFIGURATIONS INVESTIGATED (CONCLUDED ) 


Run Nos. 


171-18? 


183-189 
190-211 


220-234 


935-285 
286-300 


301-305 
306-333 
340-396 


Orifice numbers with questionable pressure 
data 


anh eo ee 
16, 47, 53, 75, 78, 98, LOT, POL, P30, VST; 
38, 307, 327, 305, yor 

Same as (171-187) + 7, 447, 5°5 

Same as (171-182) 


20, PL, Ph, Th, 326, 327, 336, Feb, OT, 
752, 868, 871 


Th, 326, 327, 336, hob, 4e7, 752, 868, 871 
(9 107, 115, 124, 129, 138, 326, 327, 330, 
27 


7, 326, 327, 336, 427 
Th, 326, 327, 4e7 


3 325, 326, 327, keh, ez, 526, 752, 868, 
71 








TEST FACILITIES DESCRIPTION 


Ames 11 x 11-Ft. Transonic 


The Ames 11 x 11-Foot Transonic Wind Tunnel is a variable density, 
closed return, continuovs flow type. This tunnel has an adjustable 
nozzle (two flexible wolis) and a slotted test section to permit 
transonie testing over a Mach number range continuously varlable: 
from 0.4 to 1.4. 


Ames 8 x ‘(-Ft. Supersonic 


The Ames 8 x {-Foot Supersonic Wind Tunnel is a closed-return, 
variable-density tunnel with a 8- by 7-foot rectangular test 
section. The nozzle has Flexible side walls with fixed upper and 
Lower surfaces. Mach number range 4s continuously variable from 
2.45 to 3.5. Tunnel stagnation pressure can be varied from 0.3 to 
2,0 atmospheres and Reynolds number per foot varies from 1.0 x 10" 
to 5.0 x 106, 


Ames 9 x T-Kh. Supersonic 


The Ames 9 x 7-Foot Supersonic Wind Tunnel is a variable density, 
continuous flow type with an adjustable nozzle to permit supersonic 
testing over a Mach number range continuously variable from 1.5 to 
2.5. The nozzle is of the asymmetric, sliding-block type in which 
the variation of the test section Mach number is achieved by trans- 
lating, in the streamwise direction, the fixed-contour block that 
forms the floor of the nozzle. 
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DATA REDUCTION 


Athiundeard procedures were 


utilised to reduee force and prousurc data 


to eootlLeLent form. The following, dimensional constants were appleleds 


Referenee Dinenslonsg and Constants 


Modwi. Seale 


ore 


¢ 


a ; 7 
Rep, oe elie Lt 


Qror. 39 hy ‘in. 





Base Areas (Model Sctrle 
Apor = O,190% wee 
ABOA = 0.9302 

ApMpsu = 0.0417 


Apmpsl = QO, 0853 





Apacps = 0.0310 
AROMS =: 0.0231 


AppoD = 0.0257 


Aco = 0,0611 
: ABNOZ = 0.0504 
: ABSKIRG = 001.729 
| Appr = 0, 3189 
: Acwr = 0, 1964 


Orbiter 


Orbiter 


Orbiter 
Orbiter 
Orbiter 
Orbiter 
Orbiter 
Orbiter 
Orbiter 


Orbiter 


reforonee aren 


refurence Length 


base urea, integrated 
pase area, sting mounted 
upper MPS base area 

Lower MPS base urea 

ACPS base area on OMS pod 
OMS nozzle base area 

OMS pod base area 


sting cavity base area 


ORM nowsle base areca 


ORM nozzle skirt base area 


ET Buse 


arca 


| Sting cavity base area 
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Ae ee ae 
. ” 














test? Onla J2A2 | owns, 


= 


OAl2 


= ear ED 





Tera? ee 





TEST CONDITIONS 
REYNOLDs NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
MACH NUMBER (per urit length) (pounds/sq. inch) (degrees Fahrenheit) 
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Five (32) TRSK CORPORATION BACAWCES 
BALANCE UTILIZED: “247% CAPACITIES AS (=OLL.OUWNS : 
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COMMENTS: 7 “#G “7Ae& AKA, 250 DIA, BALAVCE WAS 
DAMR6ED AFTER KUN BID, THE Hianek ERS WAS 
SUBSTITUTED FOR RYUY G20 ANP SUBSEQUENT RUNS 
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TABLE TIL. MODEL COMPONENT DIMENSTONAL DATA 


“MODEL COMPONENT: _BlO TS La Le ee 


| GENERAL DESCRIPTION: Fuselage, 2A Configuration, Lightweight Orbiter, per 


Rockwall Linas VL70-000089 _"'B. i 





err 


Scale Model = .030 


VL70-000089 "Bl" 











DRAWING NUMBER: VL70-000092, 93, 94 "A" 
DIMENSIONS : oo FULL-SCALE MODEL SCALE 
Length... rn : 7" 4328.3 39.8490 
Max. Width IN (@X> = 1528.3)  .--=_-865:0 2.9500 
Max. Depth ~ IN. (@X, = 180.52) B20 741,00 
Fineness Ratio 2% 5.012 5.012 
Area~-FL2 | | a 
Max. Cross-Sectional 56.4 41076 
Planform | 
Wetted 
‘ he ie e b . @ +8 : *; cal 
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ABLE ITI, (CONFLNUED) 


"MODEL COMPONENT: 


+ 
4 ‘ 
“ ' . ' . 


he - GENERAL DESCRIPTION: 24 Configuration p ey Lines VIL70-000092 = 


cee et nr A SS 
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MODEL SCALE 


——— 
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Scale Model = _.030 
DRAWING NUMBER: VL70-000092 
| , 
DIMENSIONS: FULL -SCALE 
Length (sta FWD Bulkhead) 391.0 
Max. Width (7.8, Bulkhead) 2860.0 
Hax. Depth (WP =42.9 22to = 500) 
Fineness Ratio 
Area ; 
: : Max. Cross-Sectional 
Planform eee 
Wetted Sete 
ee ee Se 
ce Me ete ee aoe Sone Fe 
8 
: 1s 
yi 





TABLE TIT. (CONTINUED ): 


MODEL COMPONENT: Manipulator Houning DY a 








GENERAL DESCRIPTION: _ 2A Configuration per Rockwell Idnes VL70-000093 









































Scale Model = .030 % 
DRAWING NUMBER: VL70-000093 
DIMENSIONS: SS FULL -SCALE MODEL SCALE 
es 
em Max. Width ~IN. . 51.00 1.530 
we EF Ee : 
is Max. Depth ~IN. 23.00 690 
Fineness Ratio | 
' Area 
7 Max. Cross-Sectional | 
_= ie Planform ee See ee 
4 | Wetted 
. Base 7 | ee ee 
- * 4+ op Fuselage” |, BPE 000 7 a ewe : 
poe WP = 500.0 IN. FS 
X.426.0 to 1307.0 IN. FS 
% 
4G 
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: eee : 






— PABLE LIT, (CONTINIED ) 
: MODEL COMPONENT: WENG-W 87 New Light Wedeht Orbit ter enn en 


¢ 
9 OR 











TEST NO, DWG. NO. VL70-0000" 3 
DIMENSIONS: FULL~SCALE MODEL SCALE 
TOTAL DATA 0 
Area (iheo.) Ft=..- 
Planform 00 2..1,2,00 
Span (Theo In. 936.68 28. 10040 
Aspect Ratio 2.265 2, 264 
Rate of Taper 1.1.77 i yy eee 
Taper Ratio 0,200 Oa. cs 
Dihedral Angle, degrees 35000 3,50, 
Incidence Angle, degrees 4.000 +3 OQ 
Aerodynamic Twist, degrees 4500 +3 000 
sneer Back Angles, degrees 
eading Edge b5,00 
Trailing Edge ~10 2h ~10.? 
eg Element Line 35.209 35 209 
$! 
Root er, B.P.0.0- 689, 2h 20 67720 
Tip, (Theo) BP. 146834 137.85 3550 
MA B78) 21d 
Fus. Sta, of .25 MAC 1136.89 4), 10670 
WeP. of «25 MAC 299.20 8.97810 
3. B.L. of .25 MAC 182.13 616390 
EXPOSED DATA 2 
Area (Iheo) Ft 1752.29 1.57706 
Span, (Theo) In. BP108 to 468.341 720.08 216-040 
Aspect Ratio 2,05 2,058 
aieal Ratio 24,51. 2/51 
ords 
Root BP108 562.40 16.8720 
Tip 1.00 b 137.85 3550 
MAC 393.03 11..79090 
Fus. Sta. of 25 MAC 1185.31 po.23d00 
WeP. of 225 MAC 200.20 - _9,00621 
B.L. of .25 MAC 1h 3 76 431280 
Airfoil Section (Rockwell Mod NASA) 
XXXK~54 
Root 2 (425 210 10 
Ue 1.00 2 a ee 


Data for (1) of (2) Sides 
Leading Edge Cuff 5 
Pianform Area Ft 


ims 


Leading Edge Intersects Fus M. L. @ Sta 16.80 
Leading Edge Intersects Wing @ Sta 1035.0 31.050 


h f 
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ABLE ILI. (CONTINUED ) 


MODEL COMPONENT: — Blevorn. B-@Q 1x2 


—,, 


GENERAL DESCRIPTION: _2A Gonfguratdon Por W-87- Rockwall Lines V1. 720-0000)% 
_ Data for (OL) of (2) Sides 





ees ss eT er et ee CCE SET See 





Scale Mode © OG 
DRAWING NUMBER: VL_720-000093.__ 
DIMENSIONS : FULL-SCALE MODEL SCALE 
Area ~ Ft? 205 ° 52 2 BAY ‘osm 
Span (equivalent) ~IN. 353.34 1060020 
Inb'd equivalent chord Lu, .78 Blah 31,0 
Outb'd equivalent chord 55.00 1.6500 


Ratio movable surface chord/ 
total surface chord 





At Inb'd equiv. chord 208 208 
| At Qutb'd equiv. chord 24400 | | _,bOO0 
Sweep Back Angles, degrees _ ) 
Leading Edge O00 0,00 
Tailing Edge ~10, 2h =10. 2h 
Hingeline 9.00 0.00 
Area Moment (Normal to hinge line) Fe 1548.07 .04180 | 





Product of Area Moment 
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TABLE LIT,—(CONTINUED ) 





_ GENERAL DESCRIPTIONS _ 
Leading Edge 





So 






ale Model # .030 


Gectarline Verblenl. T 


ai, Double Wadre Airfoil with Roundod 











Chords: 
Root (Theo) WP 
ae p (Theo) WP 


Fus. Sta, of .25 MAC 
W. P. of .25 MAC 
BL. of .25 MAC 
Airfoil Section 
Leading Wedge Angle ODeg 
Trailing Wedge Angle Deg _— 
‘Leading Edge Radius IN. 
Void Area 
Bianketed ay Ft2 


kg 


And Yes ane ee Re annem = mle em ale: A alee 





DRAWING NUMBERS v170-000095 
DIMENSIONS : ; FULL -S.CALE 
TOTAL DATA 
Area (Theo) Ft? 113.25 
Pianform 
Span (Theo) In——____ a 315,72 
Aspect Ratio 1.675 
Rate of Taper 0, 507 
Taper Ratio OL 
ts oe cs aa i 
eading Edge 3.6 
Trailing Edge (26.2b9 
0.25 Element. Line dl. 130 











MODEL SCALE 
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ra | TABLE IIT. (CONTINUED ) 


MONEL COMPONENT; 





GENERAL DESCRIPTION: 
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Scale. Model = .030 


DRAWING NUMBER: VL _70-000095 





=H 
at DIMENSIONS : FULL-SCALE MODEL_ SCALE 


Area ~ Ft” 106.38 0957L 
Span (equivalent) ~-IN. _ 201,0 6.030 
Inb'd equivalent chord 91.585 2.2755 
Qutb'd equivalent chord | 50.833 1.52499 


Ratio movable surface chord/ 
total surface chord 





At Inb'd equiv. chord | 9.400 _O.L00 
| At Outb'd equiv. chord —9.400 0.400 
Sweep Back Angles, degrees | a | 
Leading Edge — 24.82 2k, 83 
Tailing Edge 26,25 26425 
Hingel ine | | 3.83 3.03 
Area Moment (Normal to hinge line)~Ft3 _ 526.23 _OUb2) | 


Product of Area and Mean Chord 


590 
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TABLE III.. (CONTINUED) . 


er . 


7 - MODEL COMPONENT: OMS Pod -M3 nn 


2A Light Weight Configuration per Rockwell Lines 


GENERAL DESCRIPTION: 


PRS §7, 052 99,0, 9°) Fea eee ae eS cee Ree eC ee Pe Pe ee BE 




















seria MGA me Oa as te eo 
DRAWING NUMBER: VL70-000091,A 
DIMENSIONS : S i, - FULL-SCALE MODEL SCALE 
Length o = a 31.6.0 ' 10.380 
Max. Width = -X_ = 1450.0 - 108.0 3.240 
Max. Depth X= 1500.0 | a 123.0 | 3.390 
Fineness Ratio | 
Area | ; 
| Max. Cross-Sectional | 
Planform a | 
Wetted 
: — « Base - ) . 
L of OMS Pod | 
WP = 463.9 IN. FS WP 400 + 63.9 = 463.9 
_ BP = 60.0 IN. FS | 
“Length 1214.0 to 1560.0° = 346.0 IN. FS 
ene 
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“MODEL COMPONENT: dy Flap_ = 
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TABLE TTI. (CONTINUED) 


) @ 


ce cee en A CO AD 


| GENERAL DESCRIPTION: _2A Configuration per Rockwell Lines VL70-OQ0094A 


ae ca ee er ee 
Scale Model. = .030 


. 
. 

* . 

a 4 








DRAWING NUMBER: VL7O-OOOCPWA 
DIMENSIONS : a es —-FULLSCALE = MODEL SCALE 
Length Pe = "8.70 2.542 
Max. Width a 265.00 1.950 
Max. Depth F 
Fineness Ratio | 
Area ~ Ft | 
Max. Cross-Sectional —— 
- Planform } 7 142.64 12838 
Wetted 
ee ee a 03478 
% 
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TABLE TIZ. (CONTINUED) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : 83-Booster Solid Rocket Motor 
GENERAL DESCRIPTION: cA Configuration Per Rockwell Lincs VLT7-0000L" 
& VL72-000061 "B" 


Body of Revolution; Data for (1) of (7) Sides 


Scale Model = .030 


qe neg cS TS A Se 


DRAWING NUMBER: _Vi_77-000018 








DIMENSIONS : FULL SCALE = MODEL SCALE 
Length ~IN. 1732.0 51.96 
Max Width (DIA) IN. BSRM Tank 142.0 4.260 
Mex Depth (DIA) Aft Skirt 259.0 . TTT. 
Fineness Ratio 1/D ___ 6.687 6.687 
Area ~ Ft" ———— xicaniaeuied 
Max. Cross-Sectional ( Art 305287 - 32928 
Planform ee 
Wetted ae ee 
Base pees 
Ref, 


FS (Orbiter) = 0.00 = 747.99 IN. ET = 200.0 IN. BORM 
WP (BSRM) = WP 400(Orbiter) - 344.413 = 55.587 IN. 


BP (Orbiter) = 0.00 = 243.0 IN. BSRM 


23 
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TABLE ITi.e (CONCLUDED) 
os 
‘ MODEL COMPONENT: EXTERNAL TANK - T9 
| : 
GENERAL DESCRIPTION: _ 24 Configuration 
; ; 
: DRAWING NUMBER _ NONE 
. DIMENSION: = FULL SCALE = MODEL_SCALE 
2 : : 
a. ‘Length - IN, . 1858 99-740 
’ Mox Width (Dia) - IN. 324.0 9.720 
Max Depth | ; 
‘ Fineness Ratio L/D | a 2013457 5.73457 
Areo - FTA | 
Max Cross-Sectional 572.56 051530 
Planform | 
Wetted 
Base 
Nose, Radius, IN. emma 1° ore 
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